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The present invention provides a medical vascular stent that 
the support force in the diametrical direction is large, and the 
stent is hardly depressed during expansion in the diametrical 
direction, and the lumen Wall is little stimulated during 
expansion, and the stent is not contracted in the axial 
direction. The medical vascular stent is a medical stent 

formed in a tubular shape by a metallic string net, and the 
metallic string net is structured so that a plurality of star 
shaped cells 11 to 14 mutually connected in the circumfer 
ential direction are set as a net unit in the axial direction and 

a plurality of such units 15 to 21 are arranged in the axial 
direction, and the net units in the axial direction are mutually 
connected by connection of the respective star-shaped cells, 
constituting the net units in the neighboring axial directions, 
in the axial direction. 
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MEDICAL TUBE-LIKE STENT 

FIELD OF THE INVENTION 

[0001] The present invention relates to a medical vascular 
stent and in more particular to a medical vascular stent 
having a tubular structure formed With a metallic string net. 

BACKGROUND OF THE INVENTION 

[0002] A medical vascular stent has a tubular structure 
processed by metallic coils or metallic strings in a net shape. 
A stent of a metallic coil or string net tubular structure can 
be varied in diameter from a contraction state to an expan 
sion state. Such a stent in a small-diameter state is inserted 
into a lumen at a morbid part in a tubular organ in the human 
body such as a bronchus, gullet, bile-duct, coronary artery, 
or other blood vessels and then expanded. By doing this, the 
lumen is expanded and improved in distribution, thus the 
purpose of treatment is accomplished. 

[0003] Such a medical vascular stent is required to meet 
the conditions as indicated beloW. 

[0004] Firstly, the support force in the diametrical direc 
tion is so large that the stent is hardly depressed, With little 
stimulation against the lumen Wall during expansion, and is 
not contracted in the axial direction during expansion in the 
diametrical direction. 

[0005] Secondary, positioning of the stent is accurate and 
stable. 

[0006] Thirdly, the stent is ?exible and can be bent in the 
axial direction. Namely, When the stent is inserted into a bent 
lumen, it is required to be bent along the lumen. 

[0007] Fourthly, the stent is free of projections toWard and 
aWay from the Wall and is ?at so that it can be inserted into 
the lumen smoothly. 

[0008] Fifthly, When being ?xed and expanded inside the 
lumen, the stent is free of internal depressions or projections 
so that internal ?uid ?oWs smoothly. 

[0009] HoWever, a conventional medical vascular stent 
generally used is composed of a metallic net having a 
diamond or hexagonal structure. In a stent having the net 
structure or shape, connecting parts of the diamond or 
hexagon net moves in the axial direction of the vascular stent 
during expansion of the diameter thereof. Due to the move 
ment of the parts of stent in the axial direction, an axial 
length of the stent is changed losing accuracy in dimension. 
As a result, not only an insertion position is moved but also 
there is a fear that depressions or projections may be formed 
on the outer surface of the vascular stent, Which may 
stimulate the lumen Wall and may damage it. 

SUMMARY OF THE INVENTION 

[0010] Therefore, an object of the present invention is to 
provide a medical vascular stent that the support force in the 
diametrical direction is larger and stabler so that local 
depressions are hardly formed. 

[0011] Another object of the present invention is to pro 
vide a medical vascular stent that the inner and outer 
surfaces are ?at, that the moving force to a lumen Wall 
during expansion is small and that the axial length is not 
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substantially changed before and after its expansion When 
the stent is be bent during its use. 

[0012] The medical vascular stent according to the present 
invention is a medical stent formed in a tubular shape With 
a metallic string net, Wherein the metallic string net has a 
structure that a plurality of star-shaped cells are intercon 
nected along a circumferential direction forming a axial net 
unit in the string net, and that a plurality of such axial net 
units are arranged in the axial direction, Wherein the axial 
net units are mutually interconnected With each other along 
an axial directions of the stent by connecting the respective 
star-shaped cells With each other included in the neighboring 
axial net units. 

[0013] Further, in the medical vascular stent according to 
the present invention, the star-shaped cells have a hexagonal 
shape formed With an upper projection, left and right hori 
Zontal projections, and left and right loWer projections, 
Wherein they are symmetrical on the vertical axis and 
asymmetrical on the horiZontal axis, Wherein the plurality of 
star-shaped cells included in the respective axial net units in 
the axial direction are arranged so that the vertical directions 
are equally aligned, and Wherein the plurality of star-shaped 
cells included in the neighboring axial net units in the axial 
directions are arranged so that the vertical directions are 
reversed. 

[0014] Furthermore, in the medical vascular stent accord 
ing to the present invention, the left and right projections and 
left and right loWer projections of the star-shaped cell form 
a sine Wave at each side of the cell and the loWer side of the 
cell is formed by the upper projection of another cell, Which 
is adjacently located to the cell. 

[0015] Furthermore, in the medical vascular stent accord 
ing to the present invention, the respective projections of 
said star-shaped cells are in a U shape or V shape formed by 
a smooth curve. 

[0016] Further, the medical vascular stent according to the 
present invention is formed by a metallic string net in a 
tubular shape, in Which the metallic string net has a plurality 
of metallic strings in a substantially sine Wave-form 
arranged in parallel in the axial direction and extended in the 
circumferential direction of the tube and in Which a plurality 
of curved metallic strings With a single peak arranged in the 
circumferential direction of the tube so as to mutually 
interconnect the neighboring sine Wave-form metallic 
strings at neutral points of Wave lengths forming the sine 
Waves, Wherein the curved metallic strings With a single 
peak are arranged so that the directions of the peaks of the 
neighboring curved metallic strings in the axial direction are 
opposite to each other. 

[0017] Furthermore, in the medical vascular stent accord 
ing to the present invention, the plurality of metallic strings 
in a substantially sine Wave-form Which are arranged in 
parallel in the axial direction are arranged so that the phases 
of the sine Waves constituting the neighboring sine Wave 
form metallic strings are substantially the same in the 
circumferential direction of the tube. 

[0018] Furthermore, in the medical vascular stent accord 
ing to the present invention, the medical stent formed by the 
metallic string net in a tubular shape is characteriZed in that 
the Wave length of the sine Wave-form metallic strings is 
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expanded and the amplitude thereof is contracted from an 
original state When the diameter of the stent is enlarged. 

[0019] Furthermore, in the medical vascular stent accord 
ing to the present invention, it is characteriZed in that each 
neutral point of the sine Wave-form metallic strings is held 
in a substantially same position in the axial direction of the 
vascular stent before and after the enlargement of the 
diameter of the vascular stent. 

[0020] Furthermore, in the medical vascular stent accord 
ing to the present invention, it is characteriZed in that the 
metallic strings are a stainless steel or Ti-Ni series shape 
memory alloy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a plan development elevation vieW shoW 
ing a structure of a metallic string net constituting a medical 
vascular stent according to the present invention before it is 
expanded, 
[0022] FIG. 2 is a plan development elevation vieW shoW 
ing the structure of a metallic string net constituting the 
medical vascular stent according to the present invention 
after it is expanded, 

[0023] FIG. 3 is a plan vieW shoWing an enlarged one of 
the star-shaped cells shoWn in FIG. 2, and 

[0024] FIG. 4 is a side vieW of a vascular stent composed 
of the metallic string net before it is expanded shoWn in FIG. 
1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0025] The embodiment of the present invention Will be 
explained hereunder With reference to the accompanying 
draWings. 
[0026] FIG. 1 is a plan development elevation vieW shoW 
ing a structure of a metallic string net constituting a medical 
vascular stent of the present invention before expansion. 
And, FIG. 2 is a plan development elevation vieW shoWing 
the structure of a metallic string net constituting the medical 
vascular stent of the present invention after expansion. In the 
draWings, the transverse direction corresponds to the axial 
direction of the vascular stent and the vertical direction 
corresponds to the circumferential direction. 

[0027] As shoWn in FIGS. 1 and 2, in the metallic string 
net constituting the medical vascular stent of the present 
invention, an axial net unit 15 is composed of four star 
shaped cells 11, 12, 13, and 14 of a substantially identical 
shape interconnected With each other in the circumferential 
direction. Seven axial net units 15 to 21 are arranged in the 
axial direction. The star-shaped cells 11 to 14, in the 
expanded state, as shoWn in FIG. 2, are composed of an 
upper projection 31, left and right horiZontal projections 32 
and 33, and left and right loWer projections 34 and 35. The 
cells are of substantially hexagonal star-shape and are sym 
metrical on the vertical axis and asymmetrical on the hori 
Zontal axis. These projections are formed by a smooth 
U-shaped or V-shaped curve, and the left and right projec 
tions 34 and 35 are extended in the left and right horiZontal 
direction in the non-expansion state shoWn in FIG. 1, While 
in the expansion state shoWn in FIG. 2, they are respectively 
extended slantWise doWnWard. 
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[0028] In the star-shaped cells 11 to 14 included in the 
axial net unit 15, all the upper projections 31 thereof are 
directed upWard. On the other hand, in the star-shaped cells 
11 to 14 included in the axial net unit 16 adjacent to the unit 
15 in the axial direction, all the upper projections 31 thereof 
are directed doWnWard. Further, in the star-shaped cells 11 
to 14 included in the third axial net unit 17, all the upper 
projections 31 thereof are directed upWard in the same Way 
as With the ?rst unit 15. The star-shaped cells in the fourth 
to seventh axial net units 18 to 21 are arranged in the same 
Way as the ?rst to third units, in Which the vertical directions 
of the cells included in the neighboring axial net units are 
alternately reversed. 

[0029] The star-shaped cells 11 to 14 included in the ?rst 
and second axial net units 15 and 16 are mutually connected 
With the horiZontal projections 32 and 33 thereof. The 
star-shaped cells 11 to 14 included in the second and third 
axial net units 16 and 17 are also mutually connected With 
the horiZontal projections 32 and 33 thereof. In the same 
Way, the third to seventh axial net units 17 to 21 are also 
mutually connected With the horiZontal projections 32 and 
33 thereof. 

[0030] The metallic string net constituting the medical 
vascular stent according to the present invention thus con 
structed has a characteristic that contours of both sides of the 
star-shaped cells 11 to 14 in the metallic string net form a 
sine Wave extended in the circumferential direction of the 
vascular stent. The metallic string net according to the 
present invention has another characteristic that the top 
portions of the horiZontal projections 32 and 33 constituting 
the star-shaped cells 11 to 14 in any one of the axial net units 
are connected to the top portions of the horiZontal projec 
tions 32 and 33 constituting the star-shaped cells 11 to 14 in 
the adjacent axial net units at the neutral points 36 of the 
Wave lengths forming the sine Waves, as shoWn in FIGS. 1 
and 2. Observing the upper projection 31 and the horiZontal 
projections 32 and 33 constituting each of the star-shaped 
cells 11 to 14 as a Whole, these projections form a single 
peak of the upper projections 31 With its ridgelines gently 
extend horiZontally to the right and left side projections 32 
and 33. Therefore, the metallic strings having the sine 
Wave-form are mutually connected by the curved metallic 
strings With a single peak at the neutral points 36 of the Wave 
lengths forming the sine Waves. These characteristics may 
be applied to the star-shaped cells 11 to 14 belonging to any 
of the axial net units. //For example, in the ?rst and second 
axial net unit 15 and 16, the vertical directions of the 
star-shaped cells 11 to 14 are opposite With each other. The 
metallic string nets forming the contours of both sides of the 
star-shaped cells 11 to 14 belonging to the second axial net 
unit 16 have the substantially sine Wave-form extending in 
the circumferential direction of the vascular stent. Further, 
the sine Wave-form metallic strings are mutually connected 
by the curved metallic strings With a single peak extended 
doWnWard at the neutral points 36 of the Wave lengths 
forming the sine Waves. 

[0031] FIG. 4 is a side vieW of a vascular stent formed by 
the metallic string net before expansion as shoWn in FIG. 1. 
In the draWing, the same symbols are assigned to the same 
components as those shoWn in FIGS. 1 and 2. The stent in 
this embodiment is 12 to 13 mm in length and about 1 mm 
in diameter. The vascular stent may be manufactured by 
preparing a ?at metallic string net by processing a ?at 
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metallic plate or ceramics plate mechanically or scienti? 
cally and then bending it in a tubular shape or by processing 
a tubular metallic plate or ceramics plate in a metallic string 
net shape by processing it mechanically or chemically. 

[0032] Further, the number of star-shaped cells constitut 
ing the vascular stent is not limited to the aforementioned 
embodiment. For example, the number of cells in the axial 
direction (the number of axial net units in the axial direction) 
and the siZe of cells are selected according to the morbid 
length. Further, the number and siZe of cells in the circum 
ferential direction are selected according to the siZe of a 
morbid lumen. 

[0033] The vascular stent having such a constitution is 
mounted at the end of a catheter not shoWn in the draWing 
and inserted into a morbid lumen in the human body in a 
state that the diameter thereof is not expanded. The vascular 
stent is then expanded in diameter. Various methods are 
knoWn for expansion of the diameter of the vascular stent. 
For example, air is fed into a tubular balloon inserted in a 
vascular stent mounted at the end of a catheter and the 
balloon can be in?ated. 

[0034] The medical vascular stent of the present invention 
can be easily bent in any direction from the axial direction 
When it is inserted into a bent morbid part due to the 
structure, in Which the sine Wave-form metallic strings 
arranged at predetermined intervals in the axial direction are 
mutually connected by the curved metallic strings With a 
single peak alternately changing the directions thereof ver 
tically in the axial direction, as shoWn in FIG. 4. 

[0035] Further, the medical vascular stent of the present 
invention neither causes the expansion or contraction of the 
vascular stent in the axial direction nor any change in the 
position thereof When the vascular stent is changed from the 
contracted state to the expanded state in the diametric 
direction, since the sine Wave-form metallic strings arranged 
at predetermined intervals in the axial direction are mutually 
connected by the curved metallic strings With a single peak 
at the neutral points 36 of the Wave lengths forming the sine 
Waves thereof, Which do not move in the axial direction 
While the stent is diametrically expanded. Thus, the stent 
according to the present invention Will neither stimulate nor 
damage the lumen Wall. 

[0036] More speci?cally, in the medical vascular stent of 
the present invention, the Wave length of the sine Wave of the 
metallic strings are expanded and the amplitude thereof is 
contracted When the diameter of the stent is enlarged from 
original state Where the diameter is not enlarged. HoWever, 
the neutral points 36 of the sine Wave of the metallic strings 
are kept in substantially the same axial positions of the 
vascular stent at times before and after the diameter of the 
vascular stent is enlarged. 

[0037] Furthermore, according to the metallic string nets 
constituting the stent, large support force is realiZed in the 
circumferential direction and the inner and outer surfaces 
Which are ?at and have feW local irregularities are struc 
tured, since curved metallic strings With a single peak 
mutually connect a plurality of sine Wave-form metallic 
strings arranged at predetermined intervals in the axial 
direction at the neutral points 36 of the Wave lengths. 

[0038] Furthermore, in the metallic string nets constituting 
the medical vascular stent according to the present inven 
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tion, the end portions of the vascular stent are terminated 
With closed metallic string loops so that no cut parts of the 
metallic strings appear there. The stent according to the 
present invention can be inserted into a morbid lumen 
Without any resistance and any fear of causing damages to 
the inner Wall of the lumen since the stent is composed of a 
plurality of sine Waveform metallic strings, Which are inter 
connected With the curved metallic strings With a single 
peak. 

1. Amedical vascular stent formed in a tubular shape With 
a metallic string net, Wherein the metallic string net has a 
structure that a plurality of star-shaped cells are intercon 
nected along a circumferential direction forming a axial net 
unit in the string net, and that a plurality of such axial net 
units are arranged in the axial direction, Wherein the axial 
net units are mutually interconnected With each other along 
an axial directions of the stent by connecting the respective 
star-shaped cells With each other included in the neighboring 
axial net units. 

2. A medical vascular stent according to claim 1, Wherein 
said star-shaped cells have a hexagonal shape formed With 
an upper projection, left and right horiZontal projections, and 
left and right loWer projections, Wherein they are symmetri 
cal on the vertical axis and asymmetrical on the horiZontal 
axis, Wherein said plurality of star-shaped cells included in 
the respective axial net units in the axial direction are 
arranged so that the vertical directions are equally aligned, 
and Wherein said plurality of star-shaped cells included in 
the neighboring axial net units in the axial directions are 
arranged so that the vertical directions are reversed. 

3. A medical vascular stent according to claim 2, Wherein 
said left and right horiZontal projections and said left and 
right loWer projections of said star-shaped cell form a sine 
Wave at each side of the cell and the loWer side of said cell 
is formed by said upper projection. 

4. A medical vascular stent according to claim 3, Wherein 
said respective projections of said star-shaped cells are in a 
U shape or V shape formed by a smooth curve. 

5. Amedical vascular stent formed by a metallic string net 
in a tubular shape, Wherein said metallic string net has a 
plurality of metallic strings in a substantially sine Wave-form 
arranged in parallel in the axial direction and extended in the 
circumferential direction of said tube and in Which a plu 
rality of curved metallic strings With a single peak arranged 
in the circumferential direction of said tube so as to mutually 
interconnect said neighboring sine Wave-form metallic 
strings at neutral points of Wave lengths forming said sine 
Waves, Wherein said curved metallic strings With a single 
peak are arranged so that the directions of the peaks of said 
neighboring curved metallic strings in the axial direction are 
opposite to each other. 

6. A medical vascular stent according to claim 5, Wherein 
said plurality of metallic strings in a substantially sine 
Wave-form Which are arranged in parallel in the axial 
direction are arranged so that the phases of said sine Waves 
constituting the neighboring sine Wave-form metallic strings 
are substantially the same in the circumferential direction of 
the tube. 

7. A medical vascular stent according to claim 6, Wherein 
the Wavelength of said sine Waveform metallic strings is 
expanded and the amplitude thereof is contracted from an 
original state When the diameter of the stent is enlarged. 
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8. A medical vascular stent according to claim 7, wherein 9. A medical vascular stent according to any of claims 6, 
said each neutral point of the sine Wave-form metallic 7, and 8, Wherein said metallic strings are a stainless steel or 
strings is held in a substantially same position in the aXial Ti-Ni series shape memory alloy. 
direction of the vascular stent before and after the enlarge 
ment of the diameter of the vascular stent. * * * * * 


